1. Introduction {#sec0005}
===============

The primary sites of metastasis from colorectal cancer are the liver, lung, bone, and brain [@bib0005]. Mediastinal lymph node metastasis from colorectal cancer is extremely rare, which makes the clinical diagnosis difficult and treatment strategy unclear. We report a rare case of metachronous mediastinal lymph node metastasis from ascending colon cancer. We also summarize our case and 6 cases previously reported in the English literature. This work has been reported in line with the SCARE criteria [@bib0010].

2. Presentation of case {#sec0010}
=======================

A 56-year-old man underwent right hemicolectomy for ascending colon cancer. Histopathological analysis revealed that the primary colon cancer was a moderately differentiated adenocarcinoma with lymphovascular invasion: pT3, pN1, pM0, ly1, v1, and pStage IIIB. The patient was followed without adjuvant chemotherapy. Two years and 8 months later, a follow-up computed tomography (CT) scan showed bulky, swollen mediastinal lymph nodes with no evidence of a pulmonary mass. The serum carcinoembryonic antigen (CEA) level (1.1 ng/ml) was within the normal range. ^18^F-fluorodeoxyglucose (FDG) positron emission tomography showed that FDG was accumulated only into the mediastinal lymph nodes. ([Fig. 1](#fig0005){ref-type="fig"}a). The size and maximum standardized uptake value (SUVmax) of the mediastinal lymph nodes were 27 mm and 8.41, respectively. At this stage, we could not determine whether the mediastinal lymph nodes were malignant or not. Therefore, we decided to continue the follow-up every 3 months. Three months later, CT scan showed the size of the mediastinal lymph nodes was almost unchanged ([Fig. 1](#fig0005){ref-type="fig"}b). Therefore, we suspected the swollen mediastinal lymph nodes were not malignant but non-specific. However, six months later, FDG-PET/CT scan showed the size and SUVmax of the mediastinal lymph nodes had increased to 33 mm and 9.88, respectively ([Fig. 1](#fig0005){ref-type="fig"}c). There was no other abnormal FDG uptake in the rest of the body (data not shown). The serum CEA level (1.89 ng/ml) remained within the normal range. Due to the time-course change over the previous 6 months, we suspected that the mediastinal lymph nodes were metastasized from the ascending colon cancer and so performed thoracoscopic-assisted resection of the mediastinal lymph nodes ([Fig. 2](#fig0010){ref-type="fig"}a and b). Macroscopic findings of the resected specimen showed a cluster of three solid masses, measuring 85 × 35 × 30 mm in size ([Fig. 3](#fig0015){ref-type="fig"}a). Histopathological analysis revealed that the lymph nodes were filled with moderately differentiated adenocarcinoma in a cribriform pattern ([Fig. 3](#fig0015){ref-type="fig"}b), which was completely consistent with the histopathological features of the primary colon cancer. Taken together, we diagnosed that the patient presented the metachronous mediastinal lymph node metastasis from colon cancer. The patient has been followed for more than 1 years and 8 months without any signs of recurrence ([Fig. 4](#fig0020){ref-type="fig"}a and b).Fig. 1^18^F-fluorodeoxyglucose positron emission tomography (FDG-PET) and computed tomography (CT).(a) First detected mediastinal lymph nodes. (b) 3 months later, CT scan showed that the size of mediastinal lymph nodes was almost unchanged. (c) 6 months later, the size and the maximum standardized uptake value (SUVmax) of mediastinal lymph nodes had increased.Fig. 1Fig. 2Intraoperative finding.(a) Thoracoscopic image in the left lateral decubitus position. Tumor(*arrows*).(b) Schema of (a).Fig. 2Fig. 3Histopathological findings of resected specimen.(a) Resected specimen. (b) Lymph nodes were filled with moderately differentiated adenocarcinoma in cribriform pattern. H&E, x40, scale bar: 500 μm. An insert shows a higher magnification of the boxed area.Fig. 3Fig. 4Computed tomography at both preoperation and 1 year and 4 months after operation.(a) Mediastinal lymph nodes at preoperation(*yellow circle*). (b) 1 year and 4 months later, there was no evidence of recurrence.Fig. 4

3. Discussion {#sec0015}
=============

Colorectal cancer is one of the most common causes of cancer-related death. Tumor recurrence is often observed in distant organs, but curative surgical resection may be a treatment option for selected patients [@bib0015]. Mediastinal lymph node metastasis is quite rare in colorectal cancer without lung metastasis. In fact, including the current case, only 7 cases of metachronous mediastinal lymph node metastasis from colorectal cancer have been reported in the English literature ([Table 1](#tbl0005){ref-type="table"}) [@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040]. The location of primary colorectal cancer was consisted of ascending colon (n = 2), sigmoid colon (n = 2), and rectum (n = 3). In all cases, the mediastinal lymph node metastasis occurred more than 2 years after resection of the primary cancer.Table 1Description of metachronous mediastinal lymph node metastasis cases from colorectal cancer.Table 1Case No.ReferenceAgeSexPrimary locationPrimary stageCEAFDG-PETTime after primary resection (months)TreatmentFollow-up period (months)Recurrence1Kuba et al. [@bib0020]60FsigmoidIIIBelevatedNL33resectionNLNL2Iwata et al. [@bib0025]75MascendingIIIAelevateduptake42resection13none3Musallam et al. [@bib0030]67MrectumIIIBnormaluptake26NLNLNL4Matsuda et al. [@bib0035]65MsigmoidIIIBnormaluptake101resection72none5Matsuda et al. [@bib0035]50MrectumIIIBelevateduptake96resection4none6Shirakawa et al. [@bib0040]65MrectumIIIAelevateduptake55resectionNLNL7Our case, 201659MascendingIIIBnormaluptake32resection20none[^1][^2][^3]

The pathway by which cancer cells metastasized from ascending colon to mediastinal lymph nodes is unclear. The lymphatics of colon flows into the thoracic duct, but there is no direct communication between the thoracic duct and bronchomediastinal trunk [@bib0045]. *MacLoud* et al. reported that the reflux of tumor emboli from the thoracic duct into the bronchomediastinal trunk might occur by incompetent valves of lymphatics [@bib0050].

It is difficult to clinically diagnose mediastinal lymph node metastasis. All of the previously reported cases were asymptomatic and the serum CEA levels were not necessarily elevated ([Table 1](#tbl0005){ref-type="table"}). FDG uptake was observed in 6 of 7 cases to date (85.7%). However, it was reported that false-positive FDG uptake in the mediastinal lymph nodes was found on FDG-PET [@bib0055]. The sensitivity of FDG-PET in the detection of mediastinal lymph node metastasis in pulmonary metastasis of colorectal cancer is only 35% [@bib0060]. FDG-PET is useful to clarify the localization and extent of metastasis, although it cannot distinguish between metastasis and other diseases. We continued follow-up for a further 6 months in order to determine if the lymph node swelling was due to malignancy. Six months later, the size and FDG uptake of the mediastinal lymph nodes had increased; therefore, we performed mediastinal lymph node resection. Enlarged mediastinal lymph nodes may indicate malignant disease.

In the previous reports, there were no recurrence after mediastinal lymph node resection despite small number of cases ([Table 1](#tbl0005){ref-type="table"}). A systematic review reported that the median overall survival and median disease-free survival in patients who underwent curative surgical resection for retroperitoneal nodal recurrence were 34--44 months and 17--21 months, respectively [@bib0065]. The mediastinal lymph nodes are distant organs in primary colorectal cancer, but resectable mediastinal lymph node metastasis can also be associated with a better prognosis. In our case, postoperative adjuvant chemotherapy was administered at the patient's request, although there is still no standard treatment and the efficacy of the postoperative adjuvant chemotherapy after metastasectomy of colorectal cancer remains controversial [@bib0070].

4. Conclusion {#sec0020}
=============

We report a case of mediastinal lymph metastasis with a review of the literature. Mediastinal lymph node metastasis of colorectal cancer is extremely rare. If enlarged mediastinal lymph nodes are detected after colorectal cancer resection, we need to make a treatment strategy as well as a diagnostic approach considering the possibility of mediastinal lymph node metastasis. Surgical resection of mediastinal lymph node metastasis may lead to an improved prognosis.
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[^1]: CEA: carcinoembryonic antigen.

[^2]: FDG-PET: ^18^F-fluorodeoxyglucose positron emission tomography.

[^3]: NL: not listed.
